Introduction
Arboretums are living plant museums where mainly the taxa of trees and other wood-like plants of known origin and age, each of which are gathered in a correct and careful manner for the purposes of scientific research and observation, are cultivated, exhibited and introduced in suitable selected habitats [1] .
Arboretums are garden abstractions for interpreting the natural landscape. These gardens offer biological and ecological diversity of collections, serve as conservation of soil, water and biological resources, demonstration of environmentally responsible landscape design, and restoration of degraded landscapes.
Being of vital importance for the protection of the nature in the present day urban life, arboretums at the same time have important roles in terms of esthetical and recreational aspects. In addition to providing scientific data regarding plants, arboretums also assume the function of presenting their natural beauties, esthetical qualities (size, form, texture, line and color characteristics) and introducing rich species of plants [2] .
The functions of arboretums, whose formation on the earth dates back centuries ago, shows variety. These functions are giving information to all the students from elementary and secondary education to the university level and to the local community primarily about wood-like plants and secondly if they desire, about herbaceous plants, introducing these plants in their habitats and contributing to the development of a consciousness of protecting the environment. Besides, other functions of arboretums can be listed as introducing the natural, endemic and exotic plants from all corners of the world without having to go on long and expensive trips through gathering them as climate allows, giving people the opportunity to select the plants with esthetical value, taking endangered species under preservation, conducting studies on the adaptation of the species of foreign origin to the country. Furthermore, the functions of special-purpose arboretums will certainly be different. Arboretums that are organized to maintain the cultivation of a limited number of species can be given as an example to such places [3] .
In the beginning, botanical gardens and arboretums were generally created for the introduction and production of newly discovered plants. Big botanical gardens, such as Arnold Arboretum or Kew Botanical Garden in London, collect plant species from all around the world and maintain the affluence of these species by developing and reproducing them. In recent times, this function has become of secondary importance. This is because the number of newly discovered plants is not as much as it was in the 19th century. However, there are still travels for discovering new species [4] .
The functions of arboretums can be summarized as follows:
They maintain the physical balance of the city. They create buffer areas in cities by eliminating the disharmonies and mutual negative effects among different areas of use such as housing, commerce and industry, -They have positive effects on human psychology through providing an opportunity for recreation, -They are the oxygen sources of cities, -They bring in positive microclimatic characteristics to the city. Wide green areas considerably improve the air circulation in cities, provide clean air to the city and they are effective in increasing atmospheric moisture. It was determined that the temperature in open and green areas was 6.5 degrees cooler in winter and 10 degrees cooler in summer compared to the temperature in the city. Green areas humidify the air through transpiration, thus the dust in the humid air either settles as suspended particles or are taken away through the wind [4] .
It is a necessity that arboretums are planned and designed through an ecological approach in order that they can perform their assumed ecological functions. In landscape architecture, "ecological design" is one of the significant aplication of sustainibility. According to Van der Ryn and Cowan (1996) ecological design is "any form of design that minimizes environmentally destructive impacts by integrating itself with living processes." Ecological design can apply to many design systems such as architecture, agriculture, engineering and many other fields. In the scope of this chapter, which is about an arboretum, ecological design is an important concept in terms of "sustainable landscape design" [5] [6] [7] .
In the XIX century ecological awarenes was reflected to modern urban landscape design and planning by theorists and practitioners. For instance Frederic Law Olmsted produced projects such as Central Park (New York), Emerald Necklace (Boston) and other national parks, and was a pioneer of landscape architecture. This ecological sensitivity continued with Jens Jensen, Ian Mc Harg, Anne Winston Spirn and Michael Hough [8] [9] .
An example of early ecological design and planning, "Crosby Arboretum is one of the substantial ecological design works in terms of contributions on the urban/nature context and the development of natural settings in cities. It was established in 1978 as a living memorial to L.O. Crosby Jr., a prominent Mississippi timber owner and philantropist. The idea of his immediate family was to create an arboretum and form a board of directors to fully explore the concept of ecological design. The Crosby family donated a 26-ha (64-acre) site on which to establish the arboretum. The primarily wetland site was formerly a working strawberry farm in the 1940s, complete with drainage ditches and old farm roads, that had been converted to a pine plantation shortly thereafter " [10] .
The arboretum purchased and leased nearby lands containing pristine examples of local native plant communities, realizing that nearby natural plant communities would become important research models for the exhibit design of the arboretum, as well as to fulfill the preservation aspect of their mission statement. So it was designed by abstracting the natural habitats of plants and animals, within the Pearl River Basin. The Pearl River is a 444-mile long major watershed in west Mississippi that Arboretum lands lie within. Each exhibit illustrates a combination of past human influences and natural succession that reveals the drama and beauty of the regional flora. During a 10-y period, 11 sites comprising more than 685 ha (1700 ac) would become the satellite natural areas of the arboretum, and they were systematically inventoried by biologists. Detailed topographical surveys were conducted on the mostly flat site, and subtle moisture gradients and drainage areas were recorded [10] .
The mission of the arboretum is preserving, protecting, and displaying plants native to the Pearl River Drainage Basin ecosystem, providing environmental and botanical research opportunities, and offering cultural, scientific, and recreational programs [11] .
The Crosby Arboretum is a not-for-profit institution dedicated to educating the public about their environment by:  Preserving, protecting, and displaying plants native to the Pearl River Drainage Basin in Mississippi and Louisiana  Providing environmental and horticultural research opportunities  Offering cultural, educational, scientific, and recreational programs (http://www.crosbyarboretum.msstate.edu/pages/mission.php)
The arboretum located in Picayune, Mississippi is administered by the Mississippi State University Extension (Figure 1 ). These lands provides habitats for 300 native plant species and animals, some of which are endangered or threatened.
With increasing value being placed on our natural heritage, The Crosby Arboretum is the premier native plant conservatory in the southeast United States. The Arboretum has expanded to become a resource for education in the region and the world. Today, it provides for the protection of the region's biological diversity and also a place for the public's enjoyment of plant species native to the Pearl River Drainage Basin of south-central Mississippi and Louisiana. People can study and learn about plants and plant products so that they may use them to their best advantage and ensure their continuous propagation in the future. Aesthetic, agricultural, scientific, and industrial contributions of native plant species and ecosystems can be examined in a real-life setting at the Arboretum.
The arboretum has a 104-acre Native Plant Center and it serves as the focus of Arboretum activities and development. The Pinecote Pavilion and the Piney Woods Lake at the arboretum display native water plants in their natural setting. The Pinecote Pavilion and the many wooden bridges that complement the lake were designed by award-winning architect Fay Jones, of Fayetteville, Arkansas to enhance the artistic and functional aspects of the Arboretum.
(http://www.crosbyarboretum.msstate.edu/pages/about.php)
The Crosby Aboretum has 6000 visitors annually. Pinecote, the name of the Arboretum site, was designed to weave the activities and needs of human into an evolving living mosaic of "woodland, aquatic and pine savanna" habitats. This 64 acre former strawberry farm and pine plantation is being transformed to display and interpret the native plant communities found in our natural areas.
The Arboretum was designed to be an evolving landscape that abstracts the natural habitats of plants and animals within the Pearl River Basin. Each exhibit illustrates a combination of past human influences and natural succession that reveals the drama and beauty of the regional flora. The pond, slough, pathways, bridges, landscape features and pavilion weave together into a seamless whole, fortifying each other's presence (Figure 2 ). 1. The Pinecote site will be treated as an entire coherent unit. 2. The site design at Pinecote will accurately reflect the major natural processes of the site. 3. Planting design should reflect Plant Community Structure." [10] .
"In spring 2011, a graduate class in the department of landscape architecture at Mississippi State University, was assigned by one of the authors (Brzuszek) the task of conducting the research and to develop the conceptual designs for the Forested Stream exhibit. The semester-long project included studying the research literature for small streams and stream restoration; site visits to small streams near the Arboretum site to measure and map their wetland configurations; study the plant species and spatial configurations of small stream corridors; to host a design charrette to consider possible conceptual designs; and the resolution of conceptual ideas into a proposed exhibit design. To fund the exhibit construction, a federal grant was applied for and awarded through the National Fish and Wildlife Foundation's 5-Star Grant. The grant awarded $38,870 with a complementary match by the Crosby Arboretum and its partners, and the period required construction of the exhibit to be completed by June 2013" [12] . The small stream swamp exhibit covers approximately four acres and connects the Gum Pond in the northern part of the site to the Slough and Beaver Pond to the south. This wetland exhibit improves habitat for fish, amphibians, reptiles, and birds that are indigenous to the Pearl River Drainage Basin. The forested stream channel offers a unique opportunity to teach visitors about the importance of forested wetlands by demonstrating the value of its function [10] . Dead Tiger Creek, a natural stream which is near the arboretum, served as a reference site to closely examine the regional features of water corridors. The class studied vegetative patterns and aquatic habitats to aid in understanding the dynamics of small stream swamp forests. With collective effort, the class created field sketches and detailed notes on various characteristics of the creek. Reviewing this information provided vital intelligence and was relevant to future implementation of the Crosby Arboretum exhibit [13] .
The ecological significance of the Arboretum
The Crosby Arboretum is preserving existing ecosystems in its natural areas and at the Interpretive Center site. [14] [15] [16] . The designers enabled the site to "express itself" by introducing periodic fire to maintain the savanna exhibit (fire is an important component of the Piney Woods ecosystem) and it displays native plants within the context of regionally occurring native plant communities ( Figure 3) [10] [17] . The arboretum is an environmental intervention and it is the first truly regenerative arboretum in the U.S. because the entire site, and all of its sites are based solely upon the environment [18] [19] . With these qualities, Crosby Arboretum is involved in four ecological landscape design categories which were determined by [20] : "preservation of existing, functioning ecological systems; enhancement or re-establishment of degraded ecological systems; intensification of ecological processes to mitigate potential or existing ecological degradation; and environmental interventions which reduce nonrenewable resource consumption." The assemblages of carefully selected and protected lands nurtures the species of indigenous trees, shrubs, wildflowers, and grasses. Together with the rare, or endangered species of plants and wildlife throughout the Arboretum's preserves, unusual plants have their place as well. The Arboretum protects and manages several pitcher plant bogs both on site and within the natural areas. Edible, poisonous, and aromatic plants, too, are found at the Arboretum. As the seasons unfold their splendor, the Arboretum provides a clear, unobstructed view of the variety and beauty of our natural resources.
While constituting the master plan of the arboretum; through observation and research, first the staff uncovered the wet, mesic and dry zones of the site and their associated plants. This information guided the form of Pinecote's master plan (awarded an honour award by the American Society of Landscape Architects in 1992). At the Arboretum, each exhibit is modeled after natural habitats found and oriented at appropriate locations. Predominant plant species found in these habitats are then planted among the existing vegetation structure of Pinecote. These "introduced" species are located with scientific accuracy and designer's eye so that visitors have an opportunity to understand the process that shape plant communities as well as to experience the heightened drama and beauty of the Piney Woods.
The Pearl River Basin is at the hearth of the Arboretum's mission, which is to interpret, promote and preserve the native plant communities along its boundaries. Pinecote has no irrigation lines or other artificial life support systems, thus existing site hydrology plays a crucial role in the survival and management of all plant community exhibits. So from this standpoint, it paid attention to the water related designs in the arboretum constituting process. The Master Plan identifies the construction of four main wetland exhibits that are based upon regional water features. These include; After the completion of Beaver Pond, the success of the pond was demonstrated when beavers moved in and cut down every Taxodium tree that had been freshly planted along the pond's margin. Since then a fence has been constructed along the drainage outlet to reduce the number of problem animal species ( Figure 5 ).
The Mississippi River system alone drains more than 40 percent of the United States and portions of southern Canada. The original plant community of Pinecote was essentially wetland in character, a wet pine savanna. Pinus palustris once dominated the dry rises of the site, supported with a understory of Aristida, Andropogon and a host of wild flowers. Even after row-cropping in the 1930s, mant native wetland plants such as Sarracenia alata, Ericaulon decangulare and Habenaria ciliaris reappeared at Pinecote, sustained by periodic fires set for forestry purposes. These wetland species continue to survive today and their locations form the basis for the design of Pinecote's plant displays [21] . In its early years, The Crosby Arboretum conducted biological surveys for all of the plants that existed on site. In order to do this, Arboretum managers had the property surveyed and established permanent reference markers across the site. These reference markers would framework the entire site into a grid of one hundred foot square plots that could then be individually studied. Brass stakes were tamped into the ground at each corner of each grid section. At the top of each stake, a brass plate was stamped with the unique identifiers for that location. In addition to becoming permanent reference markers for subsequent floristic surveys, the brass markers became key alignment points for the locations of structures at the arboretum's Master Plan [12] .
On the Table 1 , the list of the rich plant species can be seen. and further stipulates that landscape architects play a role in creating "conspicuous expression and visible interpretation" of landscape, and that the use of artistic interpretation plays an important role. Spirn states that "the current understanding of nature and culture as comprising interwoven processes that exhibit a complex, underlying order which holds across vast scales of space and time, not only demands a new aesthetic, new forms, and new modes of design, construction, and cultivation, but also prompts a fresh appreciation for the forms of the past and the processes by which they were created." Calling for a new design aesthetic meant its acceptance and embracement by the general public was needed as well.
In recent years, considerable debate within the design profession about aesthetics and values of ecological design, particularly for urban systems. On one hand, landscape architects are challenged to develop more ecologically sensitive projects, while one the other hand, they are drawing on the richly established tradition of visually aesthetic design. According to [20] ecological designers must consider cultural needs and to incorporate current perceptions of aesthetics and beauty.
As it is mentioned above, there are some water exhibits in the Crosby Arboretum. For ecosystems that feature riparian or wetland systems, water is an important element in ecological design interpretation. It's surface, color, form, reflectiveness or movement are landscape elements in terms of bio-physical perspectives. With its aesthetic quality and the image and symbol that it offers [12] . It creates a sense of a place. I is often used to symbolize things in iterature. Water is a universal symbol of change and is often present at turning points in a story. Since water is often sign of life many times water represents life. Fresh water can represent good health and bad water symbolizes bad health. Water can also mean "purity and cleansing" (http:// symbolis.wikia.com/wiki/Water). For developing the relationships of people with water, every form of land use must be based upon a clear understanding of the relationships of the water within the physical characteristics unique to each place [23] .
Art elements and principles can be found near natural small streams. While there is some degree of presence of all of design principles (balance, proportion, rhythm, emphasis, and unity) and elements (point, line, form, shape and space, movement, color, pattern, and texture) found within areas of small streams, the artistic elements such as line and rhythm dominate this landscape type more strongly than others. "Line" is one of the more apparent design elements of a channelized water system. Most small streams have a clearly defined bank edge where the water travels. Stream lines which are horizontal features, contrast strongly vertical lines of adjacent mature trees. These line forms create a different emotional experience for the viewer, as straight streams provide a distant vanishing point and meandering streams create a sense of mystery as to what is around the next bend. Like this, many natural features such as tree trunks in a dense forest create a sense of "rhythm," as a design principal. In a forested system, a creek becomes a contrast as it is a different material from the surrounding vegetation, rocks or soil. But it also serves importantly as a rhythmic item which literally flows from one part of the landscape scene to the next. The "size" of a landscape element in proportion to its surrounding features is an important principle of design. Small creek systems not only need to serve their hydrological role, but also serve their aesthetic parameters. The design principles such as line, rhythm, and scale are permanent features for small creeks and streams but many of these can be temporal in nature. However, in the fall season "colors" can change to brightly colored reds and oranges for deciduous trees and shrubs. Seasonal changes affect the qualities of other design criteria, especially spatial formations and scale. When leaves fall in the winter months the spatial dynamics of the landscapes change from dense layers of shrub and ground vegetation to an open landscape type. The surrounding land is more easily viewed and the ground plane is much more apparent. "Scale" also changes in winter months, and a small stream channel becomes even smaller in the greater landscape [12] .
Mozingo (1997) [20] writes that "examining ecological design in tandem with landscapes of notable aesthetic quality elucidates tbe difficulties in reconciling their conception of visibility, temporality, reiterated form, expression and metaphor." She neatly summarizes their premises into these 5 clearly defined principles. She stipulates that ecological landscapes have inherent social acceptance problems on their own accord and must become an accepted icon or symbol by the general public to become broadly accepted. In the study of Brzuszek and Clark (2009) [10] , for the Crosby Arboretum visitors, a questionnaire was designed by deriving from Mozingo's principles. It aimed to examine some qualities of Crosby arboretum such as visibility, care, orderliness, human presence, meaning were analyzed for the correlation between their value and perception for each. According to the results, visitors;
1. Believe that a landscape should blend into its surrounding environment and see this at Crosby; 2. Believe that a landscape should appear cared for and find Crosby to be well cared for; 3. Believe that landscapes need not be necessarily orderly in their appearance and find Crosby to be somewhat too orderly; 4. Are somewhat neutral on the question of having human forms of expression in the landscape but detected a modest presence at Crosby; and 5. Place high value on the need for meaning in the landscape and give Crosby high marks. Crosby Arboretum's project designers merged a symbiotic interplay between the vegetation patterns and physical processes of the arboretum site with the patterns and processes found in local plant communities. Selecting its local watershed as its genius loci, the landscape exhibits of Pinecote (the public interpretive center of the arboretum) are designed to be "compressed, dramatic expressions of the natural features common to the Piney Woods of the Deep South" [11] . To accomplish this, project designers, Andropogon Associates Ltd. and Edward L. Blake Jr., merged a symbiotic interplay between the site's vegetation patterns and physical processes with natural patterns found in local plant communities [10] .
While analyzing the aesthetic qualities of the Crosby Arboretum, it is useful to take a look at the design principles of Pinecote Pavilion: Pinecote Pavilion is recognized by the Mississippi Department of Archives and History as a Mississippi Landmark (http://www.crosbyarboretum.msstate.edu/ pages/pinecote.php). Euine Fay Jones , the architect of Pinecote Pavilion described the architectural qualities and design principles of the pavilion by this means: "Architecturally, the Pavilion is a symmetrical shed, resting on a base of earth-toned brick, surrounded by earth, water, and trees. The brick pattern expresses the basic building module-the composition and arrangement of all the vertical columns. The all-wood structure is built of indigenous material, native pine, and is fastened together with nails, dowels, and metal connections. There is complete exposure of every construction element, all visible from within and without. Every framing member, every beam, brace, and connection is absolutely necessary to achieve structural stability. The building is ordered by a geometric theme-a step-edged pattern that defines the outline of the base and the roof's outer edges. Many smaller elements, for lighting and display, are shaped and detailed to reflect and reinforce the characteristic geometry-to build a strong relationship of each part to the whole and to achieve organic unity. As the vertical supports rise from the brick pavement, there is a spreading-out of structural members and a progressively thinning-out of roof decking toward the edges of the hovering roof. There is a transition in the sheltering overhead arrangement, accented by a central skylight, from close and dense to open and fragile. This is analogous to the organic unfolding or blossoming of so many forms of botanical growth. The imbricated pattern of wood shingles also emulate and recall many of natures' surfaces-the bark of trees and the wings of birds. All wood is stained and the metal painted in colors that harmonize with the earth and plants. Nothing has been added to the structure as mere decoration. Ornamentation or decorative enrichment will come from the ever-changing patterns of light and shadows that play on the closely-spaced structural elements as the sun and moon move across the sky. Time of day and seasonal changes will modify the shadows that frame the light and will keep the spaces in and around the Pavilion vital and alive, continuously enhancing the poetics of revealed construction." 
The recreational significance of the arboretum
Green areas stand out with their qualities of meeting the recreational needs of the people, both in the city and its vicinity. Especially, arboretums serve various recreational opportunities which are related to education and nature conservation. When these activities are combined with the other attractive activities and events which are for every age groups succesful results.
The variety and richness of flora and fauna living together in different habitats at arboretums provides dynamic tools and resources creating great opportunities for crosscurricular learning. Knowing an outdoor site and identifying the resources available are important to insure the success of this type of program. Nature teaches many lessons about diversity and learning to live together and science helps people investigate questions [24] . The Crosby Arboretum is dedicated to educating the public about their environment as well. Pinecote, serves as the arboretum's public interpretive center. It provide environmental and botanical research opportunities and offer cultural, scientific and recreational programs. The Crosby Arboretum offers a continual schedule of programs and events designed to educate the public about their environment, and to celebrate nature. A festival called "Piney Woods Heritage Festival" is organized at the arboretum each November. Quarterly native plant sales are held. The Arboretum also offers guided and self-guided tours. So that people can observe the threatened or endangered species of plants and wildlife are present at throughout the Arboretum's preserves.
Arboretum website, entry signage and interpretive trail information prepares visitors to the exhibition of native plants in respective plant communities, by setting this tone, visitors understand the context of the facility and better appreciate the educational mission [10] . So, ecologically designed facilities conveys their purpose in promotional literature and interpretive signage this way, the inherent value of those landscapes is conveyed to the visitors. This is an important point for ecologically designed facilities [12] .
Central to the arboretum's educational mission was the decision to display native plants in representative plant communities suitable to the site. The Schematic Master Plan outlined the some design principles and almost all the principles serve the educational mission.
At the arboretum, trail systems throughout the site allow visitors to experience more than 50 naturally occurring and human-created regional plant habitats. As the Master Plan stipulates, "Pinecote, a place where the land expresses itself, is the exhibit. Its Master Plan is the organizing framework for the needs and actions off all who use its landscape. This interplay between man and the land organizes the thematic composition of Pinecote's landscape exhibits" [21] [10]. On the walking journey at The Crosby Arboretum the visitor could experience and learn about Gulf Coast landscape. They can take a stroll around the Pond Journey to discover the diversity of life in wetland habitats, visit the South Savanna Exhibit to see carnivorous pitcher plants, and enjoy the wonder of the Pinecote Pavilion, a Mississippi Landmark. Interpretative signs along the trails describe the flora, fauna and cultural history of the Piney Woods region of Mississippi (Figure 6 ).
At Crosby, the Pavilion is a gathering place. This simple, open building marks a place to be used for many activities. It is a starting point for nature walks, for talks and discussions about important things in the environment and natural world, a place for exhibits and artistic performance, and a setting for social gatherings. (http://www.crosbyarboretum. msstate.edu/pages/pinecote.php). However, a new education building, designed by Mississippi architect Tom Howorth, at the arboretum is being built for educational activities (Figure 7) . -"Flying wild": project wild teacher's workshop: Flying wild is designed to inspire young people to discover more about conservation and the natural world, and to get involved in activities that promote environmental learning and stewardship. -Firewise event: "how to have a firewise home"-Adults: Information will be presented on how to design, construct, landscape, and maintain home or community so as to withstand a wildfire without the aid of firefighting resources on scene. (Figure 10 ).
Some of the recreational events at

-
The native orchids of south Mississippi -Adults: Learning to recognize and enjoy many of the thirty species of orchids native to the Gulf Coast. will explain what is going on in the hummingbirds life, how they feed, why they fight so much, how to overcome that one bad bird that thinks he owns the feeder, simple tips and tricks that will insure you see more hummingbirds, and enjoy the beauty of one of nature's most dazzling creations. -Teachers' workshop: wild About Creepy Crawlies: The Project Wild workshop will focus on native Mississippi "creepy crawlies" and will be conducted by Crystie Baker, Mississippi Museum of Natural Science Educational Outreach Biologist. -Field walk & clay class: Children will journey down the Arboretum pathways with director to collect natural materials they will use to impress into clay and form lasting memories. -Summer arboretum field work: Trees, shrubs, and herbaceous plant material native to the region will be discussed, including uses in the home landscape. In addition to these activities and events, every Friday arboretum volunteers meet. Volunteering presents very important contributions for the arboretum (Figure 14) . 
Conclusions
Crosby Arboretum is a public garden that has constituted with the efforts of ecological design. The ecological, recreational and esthesic values has been attracting a number of people both from its own site and the world. Especially, Pinecote's aquatic displays serves visitors to Southern Mississippi a rich taste of the diversity of ife that resides here. The displays in the arboretum are designed to educate visitors with lots of activities and events. The goal of the arboretum staff is try to show the importance of these environmental processes both in natural areas and around all human development. So the unique sense of the place is preserved and celebrated with all other people. Crosby is fulfilling its missions of "preserving, protecting, and displaying plants native to the Pearl River Drainage Basin ecosystem, providing environmental and botanical research opportunities, and offering cultural, scientific, and recreational programs" with a succesful planninng, design and management.
